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Tim e - Motion Study Items and 
Exposure Tim e 

of Residual Spray Labor to DDT

Porter  A. S tephens,  Sanitary E ng ineer  (R)

During June and July 1949, a limited time­
motion study of spray-crew ac tiv itie s  was con­
ducted in Alabama, A rkansas, T en n essee , and 
T e x a s . Prim arily, the study w as designed to 
record accurately  each of the numerous items of 
work performed by an individual spray-crew mem­
ber during a complete work day. It is  expected 
th a t, by c ritica l an a ly sis  of accum ulated data , a 
m eans of increasing operational efficiency may 
be developed.

T he study in the four S tates included observa­
tion and timing of 2 two-man crews using hand 
spray  cans with hand pumps; 9 two-man crews 
u s i n g  h a n d  c a n s  charged with air from air 
reservo irs  or com pressors; 4 two-man crews using 
constan t p ressure spray cans; 1 two-man crew 
using  power spray equipment; and 3 one-man 
crew s using power spray equipment. T hese crews 
trea ted  a to ta l of 293 houses, at a to ta l expendi­
ture of 16,512 man-minutes. Each item of normal 
work performed during a day was timed, begin­
ning w ith mixing and loading chem icals in the 
morning, through cleaning equipment after return 
to the  base  at night.

T able 1 is a composite summary of the three 
c a t e g o r i e s  indicated , showing the rela tion  
between to ta l time expended, ac tua l spray time, 
and the time spray crews were in contact with 
spray m aterial. It may be noted that crewmen in 
category number 1, which includes only two crew s, 
spent a greater percentage of time spraying than 
those in category number 2, which includes nine 
crew s. Had an equal number of crews been rated 
in each category, the percentages could w ell have 
been reversed since the firs t group co nsisted  of 
w ell trained crews in one State and group number 
2 consisted  of crews from three S t a t e s  w i t h  
variable degrees of training.

B ecause crews were not fam iliar w ith constan t 
pressure spray cans, and because two-man crews 
were an exception in T en n essee , th ese  categories 
were omitted from the summary.

In view of the re la tive ly  high percentage of 
time that spray crevis were exposed to spray 
m aterial, as revealed  by table 1, it appeared that 
sim ilar da ta  for the entire residua l spray program 
would provide valuable information for toxicologi- 
cal s tu d ies  now being conducted. T able 2 was

T a b l e  1

SUMMARY OF TIME-MOTION STUDY ITEMS

C ateg o ry
No.

No.
Houses

T o ta l  Man-Minutes 
Time Expended

T o ta l  M inutes  
Spray Time

P e rc e n t
T o ta l
Time

T o ta l  Time in  
C ontact w ith  
I n s e c t i c i d e

P e rc e n t
T o ta l
Time

1 37 1,887 .8 721.2 38.6 1 ,058 .8 5 6 .1
2 141 8 ,0 0 2 .1 2 ,3 8 1 .0 29.8 3 ,4 7 4 .3 4 3 .4

3 33 1 ,2 4 9 .0 633 .0 51.0 839.0 67.2

C a t e g o r y  1 —  H a n d  s p r a y  c a n s  —  h a n d  p u m p s ,  ( t w o - m a n  c r e w s )

C a t e g o r y  2 — H a n d  s p r a y  c a n s — c h a r g e d  f r o m  a i r  t a n k ,  ( t w o - m a n  c r e w s )  

C a t e g o r y  3  — P o w e r  s p r a y  e q u i p m e n t ,  ( o n e - m a n  c r e w )
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PERCENTAGE OF TOTAL TIME RESIDUAL SPRAY PERSONNEL 
ARE EXPOSED TO DDT

Table 2

S t a t e

Time A c tu a l ly  
S p ray ing

Time F i l l i n g  Cans, 
C lea n in g  Equipment, 

Mixing, E tc .

T o t a l  
P o t e n t i a l  

Exposure Time
Hours

Per
Day

P e rce n t
o f

Time

Hours
Per
Day

P e rc e n t
of

Time

Hours
P e r
Day

P e rc e n t
o f

Time

Alabama 3 .04 38 1.50 19 4.56 57
Ar kans as 3 .30 41 1.10 14 4 .40 55
FI or ida 3 .04 38 1.84 23 4 .88 61
G eorg ia 3 .28 41 2 .08 26 5 .36 67
Kentucky 3.00 38 1.50 19 4.56 57
L ou is ian a 2.33 30 1.84 22 4.17 52
M is s i s s ip p i* 6 .98 87 - - 6.98 87
M isso u r i 2 .81 35 2.48 31 5 .28 66
N o r th  C a ro l in a 6.16 77 0 .64 8 6.80 85 (Power)

4 .96 62 1 .84 23 6.80 85 (Hand)
Oklahoma - - - - 3.36 42
South C a ro l in a 2 .80 35 1.60 20 4 .40 55
T ennessee 3.44 43 0.88 11 4.32 54
Texas 3.15 39 0.50 6 3.60 45

Average 43 15 58

‘ Hours and p e rcen tag e  shown foi* M i s s i s s i p p i  in c lu de  t r a v e l  and c o n ta c t  tim e in  a d d i t i o n  t o  a c t u a l  
s p r a y  t im e ,  tim e f o r  f i l l i n g  c an s ,  c le a n in g  equipm ent,  and mix ing . A f u r t h e r  b re ak d o w n  i s  n o t  
a v a i l a b l e .

compiled from da ta  collected  during the time­
motion study in four S ta tes, and from actual or 
estim ated  data  from the other nine residual-spray 
S ta tes .

It should be noted (footnote) that hours of spray 
time for M ississipp i include travel tim e. The 
average travel time for a ll S tates covered by the 
time-motion study w as 27 percent of the to tal 
time. Applying th is  percentage to the M ississipp i 
da ta , ac tua l spray time for that State is  60 per­
cen t. The percentage of time actually  expended in 
spraying varies, according to these data , from 30 
to 77 percent. In th is  case , the high percentage 
of productive time was achieved through the use

of power spray equipment. Other factors a lso  were 
involved. The average spray time for a ll S ta tes 
is  43 percent. The percentage of the time tha t 
crews are shown to be in contact with spray m ate­
ria l varies from 42 percent in one S tate to 85 
percent in another S tate . The average for a ll 
S ta tes, according to these  d a ta , is  58 percent.

From the foregoing, it can be seen  that spray 
crews are in contact with spray m aterial a con­
siderable portion of the day. C onstan t efforts 
should be made to im press upon crew members, 
esp ec ia lly  in the train ing  of new em ployees, the 
n ecess ity  for frequent removal of spray  m aterial 
from hands, face , and other exposed sk in  su rfaces .
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